LARVAE AND PUPAE OF LECTRIDES VARIANS MOSELY AND LEPTORUSSA
DARLINGTONI (BANKS), (TRICHOPTERA: LEPTOCERIDAE)

by J. E. JACKSON®

Summary

Jacksor, 1B, (1985) Larvae and pupae of Lectrides vartans Mosely and Leptorussa durlingtonl (Banks),
(Trichoptera: Leptoceridag). Trans. R. Soc. S. Aust. 109(3), 83.95, 29 November, 1985,

Final instar larvad and pupae of two species of Leptoceridae, Lectrides varfans Mosely and Leptorussa

darlingioni (Banks), are deseribed and tigured.

Ky Wokos: Trichoplera, Leproceridae, larvae, pupae.

Introduction

The taxonomy of the immatures of Australian
Trichoptera s in an early stage ol development
compared with thar of the northern hemisphere
fauna, for which keys of larvie to genera and
specics have been developed (Hickin 1967, Lepneva
1964, Wiggins 1977). Identilication ol Australian
larvae to family is possible using the key ol
Williams (1980) as revised by Drecktrah (1984), and
& key to some {ree-living and nel-spinning genera
has been developed by Cartwright & Dean (1982).
Few detailed descriprions of Australian larvac are
available (examples are Riek (1968), Neboiss
(1977b, 1979), and Drecklrah (1984)), and for many
species the larvae are not known. No immarures
of Australian Leptoceridae are adequately
deseribed, despite their dominance in the Australian
fauna (Riek 1970).

The leplocenid genus Lepforussa Mosely is
monotypic: L. russete Mosely is considered by
Neboiss (1977a) to be conspecific with L.
duarlinigtoni. The species is recorded [rom
Queensland, New South Wales, Vicroria, South

Australia and Tasmama (Neboiss 1983); adults o)

both sexes are deseribed by Mosely & Kimmins
(1953) and Neboiss (1977a), Lecirides Mosely
includes L. varigns and the recently discovered L.
parilis Neboiss, the larva of which is unknown; L.
varians 15 recorded from South-east Queensland,
Victoria and Tasmania (Neboiss 1983). Taxonomi
deseriptions of the previously undescribed final
wistar larvae and pupae of Lecrrides varians Mosely
and Leptorussa darlingtoni (Banks) were
under(aken prior to a compararive study of the rwo
species’.
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Methods

Identification ot Lectrides variuns and
Leptorussa darlingioni was confirmed by rearing
larvae and pupae ro adults,

Deseniptions of final insrar larvae are based on
preserved specimens collected from a site near
Heathfield, S. Aust., (139°39'E, 35°01'S); pupal
descriptions are based on pupae reared (tom larvae
in the lahoratory, a few collected specimiens, and
pupal exuviae, Whole specimens were prepared for
microscopic examination by masceration ol soll
parts in hot KOH (5%) for 10-15 minules, rinsing
in glacial aceric acid, and clearing m clove oil.
Specimens were then dissected and prepared as
temporary mounts in clove oll, or permanent
preparations in Depex, Drawings were made [Tom
slides with the aid of a drawing tube on a Wild M20
compound microscope and a camera lucida on a
Wild M3 stereomicroscope. Head capsule width of
larvae was measured (o the nearest 0.01 mm, af the
level of the eyes, using an ocular micrometer.
Maorphological terminology o larvae follows that
of Wiggins (1977),

Specimens are deposited in the Muscum of
Victoria, Melbourne.

Lecrrides varians Mosely

Material examined: 25 larvae, {rom nedr
Heathfield, S. Aust., April 1984, 9 pupac from
Heathfield, April 1984, and laboratory reared

Final instar larva

Case (Figs 1, 2). Constructed fram roughly
quadrate leaf [ragments, overlapping 1 a dorsal
and a ventral row; anleriorly, dorsal lragment
projeas further torward than ventral fragment,
forming a hood; Rlaments of plant matenal [ill.
between dorsal and veniral rows, and around 1he
anterior opening.

Larva (Figs 3=19). Body length 11-13 nan; head
cupsule width 0,78=0,81 mm, length I=1.13 mm.
Sclerotized paris golden brown, with dislinct paler
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Figs 1-6. Lectrides varians final instar larva: 1, 2, case, dorsal and ventral views; 3, larva, lateral view (most sctae
not shown); 4, left lateral hump, enlarged; 5, abdominal segment IX and anal legs, dorsal view: 6, thoracic pleurites.
All scale lines in mm.
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Figs 7-13. Lectrides varians final instar larva: 7-9, head, dorsal, ventral and lateral views; 10~12, pro-, meso- and
metanota, dorsal view; 13, thoracic sternites. All scale lines in mm.
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markings on head and thorax, dark bands on legs,
Head (Figs 7-9) with pdle spots on panctals,
occiptl mangins wd posterjor half of genae; ovate
in darsal view, width about 2/3 length, Anlennae
about length of right mandible, short sela apically,
Frontoclypeus strongly constricted  medially,
eapanded posteriorly toslightly greater width than
at anterior marging 2 shallow concavities pn
posterolateral margins; the resulting irregulanties
emphasized hy adjacent pale spots on parietals,
Eves situated dorsolaterally, just anterior o
frontoclypeal constriciion, surrounded by pale
area.

Labrum (Fig. |5) subovate, anterior margin with
shallow indentation, dense feinge of short hair in
indentation, ventral brushes of Tong hair anlero
laterally; median paired anierior setae short, pale.
in front of three pairs of s¢tac in a transverse row,
Mandibles (Fig. 16) with rounded reerh distally on
cutting edges, six an left, five on right; lelt mandible
slightly longer than right, inner surface deeply
excavated, with two brushes; right mundible only
slightly excavaled, without brushes. Maxillo-labinm
(Fig. 14): cardo digiliform with proximal end
broadly truncared, bearing one medial and one
distal seta; stipes incised medially on nner edge,
a lateral and shorter medial seta on distal marging
maxillary palp four segmenled, galea lobale, with
three finger-like sensillac apically; sobmental
sclerites absent, two Jong submental setue present;
labial palps conspicuouns, cyvlindrical, Ventral
apotorme (Fig. 8) oblong, abour 1,2 length of
partetals. width about 173 length, broades)
anteriorly, rapered to almost 1/2 width posteriarly.

Pronotum (Fig, 10). Anterolateral angles
projected torward, acute, shghtty upturned; anienor
margin caneave, shallowly crenate with sis pairs ot
margial selme arsing in consieions, ransverse
row of setae just anterior (o maddle of notum;
posterfor marein heavily seleratized, Mesonotum
(Fig. 1) rounded posterolaterally, setae sparse,
three setae yeouped 1 each anterolaleral angle.
Metanofum (Fig, 12) only parttially sclerotized; 2
subquadrate sclerites anteromedially and smaller
paired sclerites laterally; a single seta in each medial
selerite, three 1o anterolateral sclerites, one long and
two very short setae postenor to cach medial
sclenite. Prosternum (Fig, |3) with dark hrown
sclerotized bar on posterior margin, smialler bar an
cach side; pair ol mesosternal scleriles, meta-
sternum will =10 sefae i two curved (ransverse
rows, mast arising from small round scleries,

Legs (Figs 17-19), Forelegs (Figo 17) shart.
segments decreasing in size distally, coxs and feour
subrrigngular, coxa with band ol setae of fset ram
posterolateral matgin. Fore-trochantin horn

shaped, uptirned apically, one seta on ventral

marein. Trochanter with shorf spur an disfal angle,
distally a venrral hrush of short pale setae. Femur
length about 2« widehy row of short pale setae
venrrallv. Tibla eylindrical; antenorly thiee dark
spurs. ventrally four; row of short pale sefae
venteallv. Tarsus with three spurs ventrally, tarsal
Claw siour, curved, shightly shorter than tarsus, basal
spuralmost leppth of claw, Midleg {Fig. 18) abour
1 s lepglh ol foreléy, sepmenls subcgual.
Trochanter with ventral brush. Femur bears seven
dark spurs ventrally and comb af minute spines
basally on distal segiment. Tibia with seven spurs
on anlerior face, live ventrally, Tarsus with four
spurs, mow of pale serae distally; tarsal claw stout,
slightly curved, basal spur shorr. Hindleg (Fig. 19)
about 2x lengih of midleg. Trochanter with row
ol seven small dark spurs on disial 1/3, femur with
seven dark spurs ventrally, twa small spurs near
division. Tibia almost 2x length of other segments,
divided subequally, Basal scament with five spurs,
distal with eight, Tarsus with sl dark spurs
ventrally; tarsal claw robust, basal spar short,

Abdomen (Fige 31 dorsoventrally tlatrened;
lateral frinze dark, on segment VI reduced 1o only
a few hairs; segment VI with laterul row of
spicules on anlerior hal(; haies o segmaefing H=1X,
I, tour daorsolateral; 1=V, two venrrolateral;
VI, sia dorsal two venrrolateral; IX, two dorso-
lateral, Lateral humps (Fig. 4) @ich with clavale
selerite wnd three selae; dorsal hump conical, 1wo
pairs of fine setae. Tergite IX (Fig. 5) rectangular;
three pairs of marginal serae postenorly, cach ourel
ane shorter than others, (wo paits of very shor
selae offset from maigin, Lateral sclerites of anal
fegs oniformly brown. Gills single, linger-hke,
[ullowing positions: sepment 1, posterior dorsal,
segments H-V1, anterior dorsal, lateral and veuntral;
segment VI, anterior dorsal and ventral (presence
variable).

Pupa (Fies 20-34), Leppth 11.5-12.5 mny. Legs
without apical hooks or claws, fore- and midlegs
with dense halr tonees. Antennal bases cach with
seven erect Dlack selae. Labrum (Fig. 23) with kaleral
marging srraight, converging anteriorly, anterior
margin rounded: five pairs of setae anteralarerally,
Mandibles (Figs 28-31) broad-based, slender
ameally; mner margin roughly serrate, with or
without a well developed projection; pairsd setiae
on outer surtace near base, Terminalia o1 abdamern
(Fies 32-34) with bwo smiadl dorsal processes, cach
bearing lour strong antlerolaterally directed setae:
male (Fig. 33) wuh pair of fleshy clasper-shaped
ventral protuberances wirh bulhous process between
bases; femule (Fig. 34) with ventreal hump, Angl
processes tod-like, longer than 9th abdominal
segnient, apices curved doréad and pointed, 2-3
short sefie arising from inner maogan subapically,
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Figs 14-19. Lectrides varians final instar larva: 14, maxillo-labium, showing association with head capsule, ventral
view; 15, labrum, dorsal; 16, mandibles, dorsal; 17-19, fore-, mid- and hindlegs, left. Al scale lines in mm,
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a 4lh about 2/3 from basal end. Posterior angles
of abdominal segment | bear transverse ablong
plates with thickened ridges (Fig. 24); segments
111=V1 bear elongare anterior hookplares (Figs 25,
26) with 2=3 prominent posteriorly-directed hooks,
segiment V owith rectangular posterior hookplates
(Fig 27) bearing three anteriorly-directed hooks.
Sepments H=VIE with paired T-shaped sclerites
dorsally and ventrally, proximal bar of T reduced
in ventral sclerites,

Pupal Case (Figs 20-22), Larval case modilied
by closure anteriorly with obligue silk membrane,
with which atinched (o subslrale; traosverse venl
i anterior dorsal plate, through which larval
sclerites erected; posterior closure perpendicular leal
Trginenr, onentation of pupa feverse of Jarval
nrienialion.

Lepiorussa dorlingtoni (Banks)

Muateridl examined: 20 larvae, from near Heathfield,
S. Aust., Apnd, May 1984, six pupae laboratory
reared.

Final instar farva

Cuse (Fig. 35). Length B=12 min, constructed ot
sandgrains, wylindrical, tapering posteriorly, slightly
curved; anterior margin usually straight ar with
smiall dorsal process; posterior membrane absent,

Larva (Figs 36-55). Body length 6-8 mm; head
capsule width 0.54 mm, length 0.73=0,77 mm. Head
andd thorax dark brown; distingt pale markings on
head, usually pale cross on frontoelypeus, thorax
mottled. Legs golden-brown with indistine: darker
bands

Head (Figs 43-45) ovate in dorsal view, width
abaul 2/3 lengih. Antennag aboul length of right
mandible, short seta apically. Frontoclypeus sub-
panchurate. Eyes shiuated dorsolaterally, just antenor
(o fromo-clvpeal constrichion, surrounded by pale
arcd.

Labrum (Fig. 52) subovate, anterior margin with
four setae in shallow indeptation, one long seta
arpinge frome each anrolateral marging media(ly
three pairs of setac in transverse ow. Mandibles
(Figs 54, 55) with prominenl fecth distaily, six on
letf, (ive on right; lelt slightly longer than right,
nner surface deeply excavated and bearing two
small brushies: right only shightly excavated, without
brushes, Maxilto-labium (Fig, 53): cardo blunt
proximally, attenugted laterally, bears | medial and
one distal seta; stipes with one lateral and one

shorter medial seta on distal margin: maxillary
palps (hree segmenied, galea lobale, 3 single sensilla
apically, submental selerites quadrate, two Tong
submental setae; palpigers Z-shaped, very narrow,
Venrral apotome (Fig. 44) rectangular, width about
2/3 lengrh, slightly narrower anteriarly,

Pronotum (Fig. 46) rectangular, anterior margin
pale, with 67 pairs of regularly spaced setae: lateral
margins (Fig. 40) with row of abour seven setae;
posterior margin heavily sclerotized, Mesonolum
(Fig 46) rounded poslerolaterally, lour pairs of
seatiered setae dorsally, aboul seven setae grouped
in each anterolateral angle, Metanotum (Fig. 46)
mostly membranous; medially two small irregular
selerites, bearing one short seta on anteroproximal
angle, laterally three long setae, Prosternal sclente
absent, two small dark mesosternites (Figs 47, 48),
metasternum with 43 pairs of setae

Ieps (Fige 49-51). Anjeriar face ol coxac much
more denselv setose than posterior face, other
sepments with tew setae, Foreleg (Pl 49) shorr and
robust. Fore-trochantin (Fiz. 40) truncated distally,
anterodorsal anele produced torward slightly, two
setae on-anterior margin, Trochanter with two pale
spurs near distal angle, brush of short pale setae
distally. Femur width about 23 length, comb of
small pale spurs ventrally, Tibid dilated chisially, fonr
spurs on ventral margin. Tarsal duadieter about 1/2
that of tibia at joint, six spurs venlrally; tarsal claw
as long as tarsus, basal spur about 1/2 length.
Midleg (Fig. 530) almost 2% lepgth of forcleg, less
tobusl, segments (except for shorf rrochanter)
decreasing in size distally. Dhstal seoment ol
trochanter with ventral brush of pale serae. Femur
bears comb of small pale spurs near base of distal
segment. Tibia curved basally, spur ansing 2/3 from
basal end. Tarsus with ventral row of small pale
spurs on distal 2/3. Hind leg (Fig. 51) slender, aboun
2% length of midleg, segments subequal
‘Trochanter with comb of smali pale spurs ou distal
1/2 of posteriar face. Femur with similar comb at
base of distal segiment. Tibia bears pne spur near
distal end. Tarsal spur arises medially] 1arsal claw
slender, curved shightly to @ fine paint, length aboul
2/3 length of tarsus, basal spur about 174 of length.

Ahdomien (Fig. 36) creamy white, shehitly dorso-
venirally Taltened: laleral TIminge shorl, ling;
segment VI with camplete lajeral Tow af spicules.
lateral fringe absent; seements VIV I with dorsat
hairs. VI-2, VII-4, VL6 Lareral liumps of
segment | {(Fig. 37) éach with & seleranzed bar,

Flus 2034, Lecindes varins pupa. 20-22, case, anterion 2nd in veniral sad dorsal views, posienor closure; 23, labrun
and anteelypeus, darsal. 24, right sclerotized plawe of abdominal segment | 25-27, right abdomimal hoekplares,
wnterior hookplite dursal and lateral view, postenior hookplatwe dorsal view; 28-31. miandibiles, fely. withiut airer
projection (28-29) und with inner projection (30-31). 32-34, werminaha of abdomen, dorsal, male ventral, gl

Yemale lareral views. All scale linegs in mm.
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Figs 35-42. Leptorussa durlingtoni {inal instar larva: 35, case, lateral view; 36, larva, lateral view (gills not shown,
most setae not shown); 37, left lateral hump, enlarged; 38, dorsal hump, dorsal view; 39, abdominal segment 1X
and anal legs, dorsal view; 40-42, pro-, meso- and metapleurites. All scafe lines in mm.
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Figs 43-48. Leptorussa darlingtoni final insiar larva: 43-45, head, dorsal, ventral and lateral views; 46, thoracic nota,
dorsal view; 47-48, meso- and metasterna, enlarged mesosternite. All scale lines in mm.
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Figs 49-55. Leptorussa darlingtoni final instar larva: 49-51,fore-, mid- and hindlegs, left; 52, labrum, dorsal view;
53, maxillo-fabium, showing association with head capsule, ventral view; 53, labrum, dorsal view; 54-55, mandible,
interior face. All scale lines in mm.
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Tawl b N Arrangement of the gills of L., darlingloni,

Scgment Dorsal Lateral Ventral

| p 3br — p 2br

1 a 3or a ibr a 3br

11 a 3br i lbr 4 3br

v a o - a 3br

v a 2bor — a 1/2br

Vi a — a |/2br, presentsabsent
Vil 4 1/2hr - 1 by, present/absent

p=posterior, a=anterior, br=branched.

spinulose distally, a single medial seta; dorsal hump
(Fig. 38) flar, with medial transverse sclerotized
band, roughened with nunute spicules anteriorly.
Tergite IX (Fig. 39) width greater than 3% length,
mostly unpigmented, with rregular dark spots;
three selae Taterally on postenior margin, medial
setae much longer than others. Lateral sclerites ol
anal legs mostly unmgmented in anterior 1./2, lew
irregular spots. Anal ¢law with one small dorsal
aceessory  hook, Gills Hlamentous,  branched,
arrangement as in Table |,

Pupu (Figs 56-66). Length approximately 8§ mim.
Legs without apical hooks; fore- and midlegs with
dense hair [ringes, those of loreleg less dense.
Amennae long, coiled several imes around end of
abdomen, antennal hases without setag. Lahrum
(Fig. 61) semicircular, two short setae anteriorly,
five long setae on each lateral margin, Mandibles
(Fig. 61) pincer-shaped. distal 1/2 of inner margin
serrate, two setdae on outer surface near hase
Terminalia of abdomen (Figs 63-66) with two small
dorsal processes, each bearing lour strong antero-
laterally directed serae; male pupa (Fig. 63) with
three bulbous ventral protuberances, Anal processes
(Fig. 66) rod-like, Tonger than 9th ubdominal
segimenl, apices curved dorsad and pointed; sparsely

covered with short pale hairs, two long sctae arising
from inner margins subapically, one short seta basal
(0 these and fourth about 1/5 from basal end.
Abdominal segment | bears pair of transverse
oblong plates with thickened ridges; segments
IH=VI bear elongate anterior hookplates (Fig. 59)
with 2-3 prominent posteriorly-directed hooks;
segment V with rectangular posterior hookplates
(Fig. 60) bearing 2-3 anteriorly-directed hooks.
Segment L=VII with paired T-shaped sclerites
dorsally and yentrally, proximal bar of T reduced
in ventral sclerites.

Pupal Case (Figs 56-58). Larval case modified
by closure anteriorly with plate of sand griains
bound with silk just in from rim (Fig. 57):
posteriorly thick silk membrane, intact unnl larval
eedysis when trefoil-shaped vent is formed (Fip. 58);
pupa n laryval orientation, pharate adult escapes by
opening anterior plate like trapdoor. Case attached
to substrate with stalked disks (Fig. 56) anteriorly,
or anteriorly and posteriorly.
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Figs 56—66. Leptorussae darlingtoni pupa: 56-58, case, stalked-disk attachment, anterior and posterior closures; 59-60,
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